Quantitative studies on lysolecithin-mediated hemolysis. Use of ether-deoxy lysolecithin analogs with varying aliphatic chain-lengths.
The process of lysolecithin-mediated hemolysis has been investigated by use of various ether-deoxy lysolecithin analogs (1-alkyl-propanediol-3-phosphorylcholine) with alkyl residues of 10-22 carbon atoms. Hemolytic activities were defined either as molar amounts to be added for 50% lysis (L50) or as cell-bound amounts at 50% lysis (A50). It was found, that in contrast to L50, A50 values are independent of experimental conditions. Moreover, L50 values primarily reflect the binding affinities, while A50 values give more accurate information on the actual membrane-disturbing potential. The strongest hemolytic C16-lysolecithin analog required 2 - 10(7) or 5 - 10(7) molecules bound per cell for 50% lysis at 0 or 37degrees C, respectively, corresponding to about 10 or 25% of the total membrane phospholipids. Evidence is presented, indicating that (a) lysophosphatides bind to cells below their critical micelle concentration, (b) micelles themselves are not generally necessary for cell lysis. Red cells of different species (man and cattle) as well as at varying temperatures exhibit significantly different sensitivities in terms of L50 and A50 values. These differences, however, depend on the degree of hydrophobicity of the lysolecithins and disappear in the case of lysolipids having C10 or C12 aliphatic residues. The data are in agreement with our hypothesis that cellular sensitivity to lysolecithin lysis may be determined by the degree of segregation of lysolecithin-rich areas within the membrane lipid phase.